The health of the Cornish tin miner 1840-1914 E S Proctor NORA SCHUSTER ESSAY PRIZE EVENING, SECTION OF HISTORY OF MEDICINE, 7 APRIL 1999 '... we venture to express our conviction that there is no reason why work underground, in whatever kind of mine, should not be a perfectly healthy employment; the work itself is thoroughly wholesome to both body and mind' J S Haldane Tin has been mined from the granite rocks of Cornwall since the time of Christ and the men who worked the rock have become an icon of Cornish industry and heritage. The Cornish miner has been romantically viewed as a figure of ox-like strength who battled against the odds to bring food to his family's table and wealth to the county. The Cornish miner was in fact part of a sick community whose mortality was amongst the highest in the country, almost entirely because of their occupation. The main diseases were phthisis and miners' asthma, both of which were used as catch-all terms to denote a wide variety of lung diseases.
1840 to 1914 was one of the most volatile times in the history of Cornish mining and is the period in which most of the mining health reforms before the First World War were instituted. Until the 1840s there was little interest in mining conditions and miners were widely assumed to be healthy', but in 1842 a Royal Commission into the employment of children in mines revealed an atrocious story of poverty, sickness and poor working conditions. The report shocked a public embued with ideas of philanthropy and marked the beginning of multiple investigations and statistical analyses of miners and their working conditions. A Royal Commission into the Condition of Mines in Great Britain, which reported in 1864, led directly to the first legislation to improve conditions, enacted in 1872. However, in the late nineteenth century mortality was still rising and in 1904 J S Haldane, the physiologist, led a specific investigation into Cornish miners' health with a view to resolving the high mortality.
CONDITIONS IN THE MINE
Tin was first mined in Cornwall from outcrops of rock onto which the mineral vein, or lode, projected from its course underground. The first mines ('bals') were small, but with the discovery that tin lodes almost always lay below copper the other mineral mined in Cornwall-the workings became deeper and deeper. With the increasing 51 Ruskin Park House, Champion Hill, London SE5 8TQ, UK depth of mines by far the most important effect in health terms was the poor quality of air. Unlike the northern coal mines, Cornish mines had no artificial ventilation, and the working areas became vitiated. Conditions were made worse by thick candle smoke and dust from drilling and blasting; there were, however, none of the noxious gases that had become infamous for causing explosions in the coal mines. The temperatures in the mines often exceeded 100 OF, very different from the bitter cold of Cornish winter nights from which the miners may have come and to which they had to return. In addition the descent to the rock face was by means of almost vertical ladders and took the miners up to an hour before reaching the bottom of the shaft. Likewise, after an eight-hour shift, they had a twohour climb to reach grass, and it was a matter of honour amongst the younger men not to stop for breath during the entire climb1. Much was made during early investigations of the strain placed on the miners' lungs by such physical exertion, but when mechanical lifts replaced the wooden ladders the mortality remained high. THE MINER'S HOME As well as poor working conditions the miners endured the poverty that affected much of Britain's labouring classes during the nineteenth century. Cornish miners normally worked on a tributing basis, which meant that each was effectively self-employed. Individually he would agree a price with the mine owner per ton of tin mined from a particular stretch of lode, usually based on how rich the miner thought the lode to be. As a result his wages fluctuated according to the accuracy of his forecast. Times of relative wealth were interspersed with times of desperate poverty, when the miner's wife needed all her housekeeping skills to tide things overl. Usually the miners were too poor to buy flour and meat, and the typical diet was potatoes and salted pilchards. This probably left them malnourished and susceptible to disease. Moreover, some of the food was thought by the medical men of the day to contribute directly to the excessive mortality of the miners by causing dyspepsia2'3. For example, a common lunchtime food was the hoggan, a heavy unleavened cake. It was said that if you dropped a hoggan down a mine shaft it would not break when it hit the bottom, some 600 m down. Alcohol, however, was not a large factor in miners' illhealth because the arrival of Wesley and Whitfield in Cornwall had turned the miners from a drunken rabble into men who revered temperance4.
THE EMIGRATION YEARS
Throughout the late nineteenth century tin miners emigrated in their thousands to new mining fields in the southern hemisphere. In doing so they escaped complete poverty and ruin as the potato crop failed and tin prices collapsed. They went alone, and tried to provide for their families by sending money back to Cornwall, but many miners' families either starved or turned to the workhouse in order to survive. It has been said that Cornishmen taught the world to mine: the intelligence and strength of their work were the envy of the world, and as they arrived in the new mines their skills were quickly acquired and used. With the onset of the Boer War the departed miners began to return to Cornwall, and with them came a debilitating hookworm infestation and a worsening morbidity from phthisis.
INVESTIGATIONS INTO THE EXCESSIVE MORTALITY
In 1842 the Royal Commission into the employment of children in mines showed for the first time the abundance of lung disease amongst Cornish miners and found it to be the reason for the excessive mortality first recorded in 1840 by Mr Blee of the Royal Cornwall Polytechnic Society5. The Royal Commission blamed vitiated air as the primary cause of the lung disease among children, but because the Commission was focused on children it was difficult to assess how adult miners were affected by lung disease. However, the report led directly to an investigation into adult Cornish miners' ill-health by Dr William Farr, of the Registrar General's Office. Farr proved through his use of statistics that Cornish miners had an excess mortality that was peculiar to class and that was mainly attributable to respiratory organ disease, commonly known as miners' phthisis (Tables 1 and 2). His results were published in the 1864 Royal Commission Report into the Condition of Mines, which repeated the 1842 assertion that poor air, due to imperfect ventilation, was to blame. However, it also acknowledged accessory causes including ladder-climbing, sudden temperature changes and the inhalation of gritty particles. The recommendations made by the Commission included the inspection of mines and increasing ventilation to the mine ends, and these recommendations were made law in the 1872 Metalliferous Mines Act. By the 1870s inadequate ventilation was fast becoming the most accepted explanation for the high incidence of lung disease among Cornish miners. W R Lee attributes this to the continuing influence of Antoine Lavoisier's work on the composition of air and the harmful effects of carbon dioxide6. The Commissioners' view was also influenced by other investigations into phthisis at this time, many of which focused on bad housing and poor ventilation. In the late nineteenth century, dust inhalation was increasingly being investigated as a cause of lung disease in many occupations, but Koch's discovery of the tubercle bacillus in 1882 saw the consensus shift to the view that all cases of phthisis were tuberculosis infections7.
In 1904 J S Haldane, sent by the Royal Commission into the Health of Cornish Tin Miners to investigate a fresh outbreak of ill-health, discovered that most of the current disease was due to an infection by the ankylostoma hookworm that had been brought to the mines by men who had worked in the tropics. This parasite, which could only survive in the hot mines, was causing anaemia and rashes. Transmission was faecal-oral, and the epidemic was due to a lack of sanitation in the mines. At Dolcoath mine, which had the most cases of ankylostomiasis, measures were taken to clean up the excrement, which was thought to cause the rashes by direct contact with the skin. In addition, a fan was placed at the top of the mine-shaft to cure the anaemia, which local doctors thought due to poor air quality. As a result the worm had almost been eradicated by the time Haldane arrived and he only needed to introduce a few further preventive measures, such as quarantine, to rid the mines completely of the parasitic infection. However, it was the miners who were blamed for the disease, the commissioners judging that their dirty habits, not the lack of sanitation, were the cause of the outbreak8'9.
JOURNAL OF THE ROYAL SOCIETY OF MEDICINE Volume 92 November 1 999 After eradication of the ankylostoma infection Haldane noted a continuing excess mortality from lung disease among Cornish miners, which he attributed to the inhalation of dust particles (produced by drilling), with secondary tuberculous infection. Since the last Commission in 1864, the evidence for this explanation had become overwhelming, for the mortality of the miners had risen in direct relation to the introduction of the machine drill, which increased the amount of dust produced while working (Tables 3-5 ). It was also observed that morbidity was higher in those miners who had worked in the Transvaal, where the rock was notoriously dry and therefore more dusty. Haldane therefore investigated methods for preventing dust-induced lung disease, and found that water jets alongside the drills decreased the amount of dust inhaled. This idea was cheap to installunlike the alternative, which was to improve ventilation of the mines. Haldane worked with the mine owners to bring in water jets, but they were extremely unpopular with the miners themselves. Their complaint was that the water from the jets drenched them and increased the humidity of the surrounding area to unbearable levels; so they disconnected the water supply and worked without the jets. When these measures failed, Haldane and the mine managers blamed the miners for their continuing ill-health, which they attributed to working class ignorance10. This view was an insult to the highly-skilled and intelligent miners, who had not been consulted in the plans to reduce the incidence of phthisis. Haldane's view on how to deal with excess mortality was based on economic rather than humanitarian arguments. Thus, even when the recommendations were made law, they did not work and mortality from lung disease remained high.
MINERS' MEDICAL TREATMENT
The treatment that the miners received when they were ill reflected that offered in most labouring-class occupations of the nineteenth century. Before the introduction of National Insurance the miner had to rely on the services of a mine doctor who was employed on a contractual basis by the mine owners and paid from the sick club money. These contracts were bitterly contested by the miners, for they brought prosperity to the doctor and were less socially damaging for the general practitioner than normal sick-club work since the miners did not directly employ the doctor. In reality, the employment of a mine doctor made little difference to the miners' healthcare, for the doctor often lived several miles from the mine and they were treated by an apprenticel. In 1864 a voluntary hospital for sick miners was founded by a local philanthropist and had the potential to make a real contribution to decreasing miners' mortality, if only by offering a place to recuperate; however, it only admitted those with acute illness, not phthisis. The miners would often turn to their own remedies and healers in times of illness. White witches, piskies and pellors, as well as many herbal remedies, were part of the medical repertoire. In fact medicine could do little to improve the prognosis of phthisis until the introduction of antibiotics. The only possible way to decrease the mortality was by preventing dust inhalation, but the water jets were rejected and other methods were judged too expensive. As a result, the excessive mortality of the miners only fell as disease began to disappear when the Cornish mining industry itself became extinct.
